Reduced phosphorylation of transcription factor Elk-1 in cultured fibroblasts of a patient with premature aging syndrome and insulin resistance.
The effect of insulin and growth factor mediated signaling to gene regulation was investigated in cultured fibroblasts of a patient with a premature aging syndrome (metageria) and severe insulin resistance. Insulin receptor structure and function as well as major pathways activated by insulin, i.e. phosphatidyl inositol-3 kinase (PI-3 K) cascade or mitogen-activated protein kinase (MAPK) cascades, were functional. Inducibility of the proto-oncogene cfos, a representative endpoint of signaling pathways related to gene expression, by growth factors or insulin was reduced in patient cells. This reduced induction persisted in cfos promoter reporter gene studies indicating that the post receptor defect is localized proximal to the cfos promoter itself. Abundances of the transcription factors Elk-1 and SRF being major players in coupling of MAPKs to cfos promoter activation were not altered. However, basal and inducible phosphorylation of Elk-1 was impaired. In addition, basal and stimulated transcriptional activity mediated by Elk-1 was almost abolished in patient cells. Therefore these results identify a post receptor defect in cFos induction, which appears to be related to a functional alteration of Elk-1. A possible relation of this signal transduction defect to the specific premature aging syndrome remains to be elucidated.